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Many SMSC Ethernet devices, including the LAN8710 and 8720 (LAN87x0) Ethernet PHYs, implement a
power saving mode known as Energy Detect Power Down (EDPD). This paper describes the operation
of this mode in the LAN87x0 PHYs and some considerations which should be made in order to

maximize compatibility with partner Ethernet devices.
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The EDPD mode was implemented to allow embedded systems to put the Ethernet interface into a low
power mode when there is no cable attached or if the link partner is powered down. It uses the
detection of Link Test Pulses (LTPs) or Ethernet packets to exit from this low power mode in which the

transmitter section of the PHY is shut down to conserve power.
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This power-down mode is activated by setting the EDPWRDOWN bit of the Mode Control/Status
Register. In this mode, when no energy is present on the line the transceiver is powered down (except
for the management interface, the SQUELCH circuit, and the ENERGYON logic). The ENERGYON logic is
used to detect the presence of valid energy from 100BASE-TX, 10BASE-T, LTPs or Auto-negotiation

signals.
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In this mode, when the ENERGYON bit of the Mode Control/Status Register is low, the transceiver is
powered-down and nothing is transmitted. When energy is received, the ENERGYON bit goes high and
the transceiver powers-up. The device automatically resets into the state prior to power-down and
asserts the nINT interrupt if the ENERGYON interrupt is enabled in the Interrupt Mask Register. The first
and possibly the second packet to activate ENERGYON may be lost. When the EDPWRDOWN bit of

the Mode Control/Status Register is low, energy detect power-down is disabled.
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Active Ethernet devices constantly send out 1lObase-T Link Test Pulses before linking. These pulses
signal presence of a link partner. When the LAN8710 is in the EDPD mode, it must receive 2 LTPs
within 64 mSec of each other in order to set the ENERGYON bit and exit the EDPD mode. This timing
was chosen with the assumption that the Ethernet Link Partner would be transmitting LTPs at the IEEE
802.3 standard rate of every 16 +/-8 mSec, and includes margin to deal with larger variations in this

LTP interval.
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When an Ethernet Link Partner which is transmitting LTPs at the standard LTP interval is plugged into an
Ethernet device with a LAN87x0 PHY, the LAN87x0 PHY will detect the 2 LTPs within 64 mSec of one
another and will set its ENERGYON bit to notify the system that a link partner is present. Similarly, a
Link Partner that transmits LTPs at the standard interval on power up will also set the ENERGYON bit.
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Since the Power Down mode is not part of the IEEE 802.3 Standard, implementations of this mode are

Vendor-specific. In some cases, the transmitter is shut off or the link pulses are sent at much longer
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intervals than specified in the IEEE 802.3 Specification.
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The LAN8710 requires a minimum energy of 2 link pulses within 64 mSec of each other in order to set
the ENERGYON bit and exit the EDPD mode; therefore connection with devices which do not send 2
link pulses within this interval does not set the ENERGYON bit to notify the system that a link partner is

present.
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